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mm 



m 

5 affi^g 

20 m^x^^AB^mm^M^xi^, ^(Dmm^&^^^*M&fflxi&ifci-z> 

Zb%, jt-fs^-OB^I?^ (expression analysis) b P?Ay-ev^ 0 SUS^-^lillPU? 

25 :r-f 7r l^v'-f /l^V 7- "7" Wffe (differencial display) 
^"Zf V 7 9 *S a ^7 y '—fe (subtraction library) 



WO 2005/054465 PCT/JP2004/008174 



- 2 - 

75<omB*(D&W#M : %:*RZ>Z. b&X%Z> 0 t bcDit^^a^^ 3^~4^^ 

10 ©Wte&te^^lT?*) -5 tlfffi^tbTV^ (Nature Genetics volume 32 supp 

lement pp 547 - 552, 2002) „ 

xhz> 0 mz, m&l£M&)\z-i&ife£tix^z>r)MT wii, *fST-is?iJ'l*3W+£ > 

OV^TDNAT W *rit^U-CV^5 0 

n ^ -y-X-f- {Arabidopsis ATH1 Genome Array) 
j^4.((7. elegans Genome Array) 
is 3 $ a l> (Drosophila Genome Array) 
20 j^$kW(E. coli Antisense Genome Array) 

t h (Human Genome Focus Array N fife) 
•^"^^ (Mouse Expression Set 430 N fljl) 
$s&flil1ii! CP. aeruginosa Genome Array) 
7 y h (Rat Expression Set 230^ {&) 

* 

25 (Yeast Genome S98 Array) 
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+^^^®icov^T«, *GHHE?Utilr«te*'3 < DNAT W fill 

fct^^fei ttx SAGE(Serial analysis of gene expression) fi^^ & frltc (SC 
IENCE, Vol.270, 484-487, Oct. 20, 1995) „ SAGEte, Jt^F-lHH^©* 

H^t b^V Aia^J^&v^-C. l 8 ~2 l h ft 3 9 ?WM<o tti^MB. t s 

15 ^(D9 ^mw^B^m^(DmMninx^^mm^(D ^. ? \z.fr%&fhz> 0 

1 8 268, 435, 456^S^ 1 HI 8 9. 4 3% 

1 9 1, 073, 741, 824^£M 1 HI 9 7. 2 4% 

2 0 4, 294, 967, 296i&3£&£ 1 HI 9 9. 3% 

t 

2 1 17, 179, 869, 184j££te 1 0 9 9. 8 3% 

25 SAGEMjo^T^ IIsM^lJP5^^(Type lis Endonuclease) <£>f£Jl Srf IJJ1 Ut, 
jt^^^j&^tLSo SAGE^^oVNT^^^^-t-^IIsM^JP^m^ 
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COSgmfe, &0fc£oXm£— feX*3bZ> 0 Bsra FIfc3VM3FoklW:fE.!§5 

ia?"J/^b9~l 0^S^{4g"eDNA^r-©S(f ^^^^'(sticky end) o ^T^> 

3 (Szybalski, Gene 40:169, 1985)„ 

Bbvl, BbvII, BinI, Fokl, Hgal, HphI 
MboII, Mnll, SfaNI, Taqll, Tthlllll 

Mme ibmttiziismm&mmfc. wmm (5' -tccrac-3' ) 2 0 m. 

10 SltH^Sfi&^B^MTucholski et al, Gene Vol.157, pp. 87-92, 1995) e Mm 

jjm-k y Jk%nX*h& (US Patent 6498013) o Mrael^fU^-T SSAGEte, #^long SAGE 
h bmStlZo WT^~ ^^SAGE<DM^f!m^* £ #>fr 0 

is- mmw4m.&(Dm&. i»«2 5 6M (4 4 ) o^^-goKf^tv^o tct 

tEUDJ-r-Sr t^tf 5c [ElI|X$^fc:cDNA«2o<^K^^SiJ$tts ^S^^ 

^S8}e:pcRiiii>iffl^7 0 7-f <^^ia^Js ^f^r^^yv^ii© 

BMC) <Dl&l$ia^J;^iae£;frTl^ 0 2ocDglJtf):7 0 — /M^f'J^HfccDNA^te:. 
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• IIsM^JPS^^^-ioT^^^c^^^*^ (sticky end)te, T4 D 
5 NA^y HKXoX^m^k £*b5 0 ZzV)'^ Mie^ 2 o £*Lfc££ 

25 Mffl^-Hfrfc:: t\-t, ffl$f<DmWkt£t>fti<\ Hfc^o— ^^li Lftl^SAG 
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L/^L^&llfflte^TV^SAGEcD^n \* a MZ&^X ft. cDNA^^JPS^^t? 
£*l,5o !BftfcBa?IJ^VNft«J(5il*(rare cutter) ®Wr £ fr&V^DNA^^K ft 

£ 4^S ; Sr^'-t-S^JPS^*^fc ; 5NlaIII^ if OWRRlNUtt. SAGE&C0 
m-ZhZk &tlX\^Z>o W&KHtt* cDNA^M 4 (=2 5 6) £UK0^££^bT 

io 2 5 6^m^T(Dm^MW^tE^^mm-ii&^^-h^n^\ u^l 

V> 0 o£»K 2 5 6^^|^-h(DS^^i~ ; 5cDNA-CfcoT^, * 
15 $^"CV^ -5 (Genome Res. 2003 Jun. 13/6A: 1203-15) 0 

JOitr© IS Sr @ T SlimS^^t cDNA £r 3 &&BB?iJ 

<&£P OSAGE iact & * ^ ©K?IJtiNft cDNA <D}£(D #Bf l£ & 
US Patent 6498013 « x cDNA05Mflk fc3 W33' flfl«rJlW£**-* - £ I- <fc o T> -t 
giaoT ZfoZ>99°fc. cDNA05' <B0 S V > t*3' ffiil \Z.&Mrt % ffl (Nlal 



WO 2005/054465 PCT/JP2004/008174 

- 7 - 

3frfe^3§5iJ$#T (-*5 V ^Tfi, * ^ ^T^-T 5*&^f a?lJ^cDNA<D 4 s <D if }d ^ 5fe 

[^MtfFlfcSk 1 ] Nature Genetics volume 32 supplement pp 547 - 552, 2002 
(##fF:£iifc 2 ] SCIENCE, Vol.270, 484-487, Oct. 20, 1995 
ClWfrlfciifc 3 ] Szybalski, Gene 40:169, 1985 
(^#fF:£i$!fc 4 ] Tucholski et al, Gene Vol.157, pp. 87-92, 1995 
10 [#E#fF:£&fc 5 3 Genome Res. 2003 Jun. 13/6A: 1203-15 
C^fF^C^l] US Patent 6498013 

15 t(r^<D«i^lStt5o 

-C\ cDNA^fifefrifc £ LT^JB£;h,T^;fcCAP#*3ifc:2fB U 
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(2) (1) cDRNASrUM^ b-CcDNASr^-f SX©, 
5 (3) (2) OcDNAKlRNA!) — l!l-&*tl/S«R»BB^JSrlBftli"5IIsSlft!JISBISl 

SrtfMB*^ jt^* ^ sxm 

[23 ^COXm^ioTcDNA^^i-^ [13 (-fB^O^fe, 

10 ii)S&l«K<E>RNAlJ >Jj — &ffimt LT^^Hfc«^l!l7=-;W5^9 

iot, cDNAOH 2 il:MLT 2 ##|cDNA£ i~5 X© 
[33 f&10K©RNA!J LT^J&£ ^fc^^T-— ^5^9^^ 

$HT*3^ fufEia*@£>!Ell|3U-J;oT 2*^cDNASrHIiR't"SXSSr'&tP 
15 C 2D 

C4] IIsSfWI»#*S:f^ffl**StS(r, C3] {cfEgcO 

Sr-^tf C6 3 ^fEio^fe, 
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5 [113 [9] tfctt [10] tlEtW=iy*f-7- ©i»Ba?USr»:Si"SX® 
10 (b)RNAi; — &RNA©CAP|f^fcI&fe^5fc*©t*;3IS 

(c) RNAy b-r^^tb/ccDNAieiT^r— /is-f-zx-v 

Kfr b & 5 cDNAH 2 IK'g-Jsfcffi © 7° 7 -f 

(d) cDNAH 1 H^ffl 7° 7 - Y — 

[13] cDNA^ 1 ^fife/BT"^ ^T©i)-iii)3&*e>*S»d*6>aWi*^ 
15 5V^tL^©7°7>T-^— [12] ^|B«©^^ho 

i i) ^" y =f dT7° 7 >f — * *5 «fc T>* 

iii) ^©mRNA^^^SiB^J^^tPT 0 ^^ -e— 

20 

a) [i] \z.im.<D-%m^ £ o xmfe^? ^^fttsxg, 

(2) (l)©5t^ *^©l£Sffi^J$r&5rt-5X@, *5«fctf 

(3) $ frfcittlB^J 4: -t ©WSUW«r#JtSfd"tt 6 £ £ X o -CM/ 

25 [15] [14] KlBft©#$£te: J; o T J&# $ ftfcat^H&SlT* P 7 7 -Y /H*$R 
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5 [1 7] VtCDlM&^te, JS^-^O^^M^p^^^r^^feo 

(1) [1] miEtt^^^ioTJtfe^^^SrSSijtt-SXm, 

10 [18] cDNA^^l^cD^^i^fcife^^^-r-^— W^oitfc^tD^&SB^J/^fc 

Zftmb-fZ [17] miB«S©^«fe 0 

15 'HJO^yV-^ — cDNA^^ffl^V^f^— ■ fey ho 

(2) a) ©i^^ ynmMmn&ikfe-irzjM 

[19] iZL^M,<D^y-<-^— fey ho 
20 ^dT:/^-^*- 

iii)cDNA<75llM$'JPS^^ii^^i-^a^^^^ : ^SIB?iJ^fc«^: 

[2 1] ^©Ii^ttf, ^cDNA^-^^feo 



f 
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.'woy?^ rna £ tc rnvm^mm. t u xtmm&f&%ij& 

a) ci] fcmmvxmzz^xi&m*? y*m : m-fz>TM. *5.tt* 

(2) (1) (Dj&te^-? ?<DM£g&i\&&:M'tZ>Xm 

[22] [2 1] ^fBmO^^J;oT#Sn ^^-e^S^J&cDNAo 

C 2 3 ] C 2 2 ] miS^O^ScDNAHl iot^- K $ 7^7 WMZFlZ^tstf 

y ^t 0 ^ Ko 

[24] C2 3] tclSgiO^y^^KSrWIRi'S^t*- 

[2 5] [2 2] fcHB*ctf>£ScDNA©3— K^£3§m^t£^^£^ * ~o 
[2 6] [2 5] Ul|E<ft<Z>^<^^ — Sr^mBriil-'fftJ^'t'S^Sfte^o 

[2 7] [2 6] te1B*fc^SCte&#&i#*U »mM^«:IIJifci-&X©«r£iN 

[23] (cfBgcOtf? y KOtiat^feo 
[2 8] £KT (DTM&Stt s C23] ^|B*fe<D^ y ^rff- YoWk^fe* 

i) — KltWittfciliSSHfc. [22] Ul|B«io^*cDNA<Z)=J — 

i i) ^mm^i «r muz-r & is 

[2 9] &OXfl£raif\ mRNA<D5'^^S@a?IJ^tfcDNA(^^^^-fe 0 

a)^©Ig (D- (2) icio T^5&§tbfe4tt3£gB2?!l* fete* ■0>*B*tBiyil«r£ 

tP cDNA^^^-f - 5 ft <Z>5' ffifl <£> :/ 9 >f — £ > § #J £ "T <5 mRNAOffit 

(2) (l)<7)5t^^ ^©jiatE2niSr*3fef SXS 
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[3 0] [2 9] ^IB^^^rfe^ctoTHUjjl^ftfecDNAO^SgB^J^^^-^^X 
g£r£tf, mRNA<£>5* m<D&£M&l}*&:feir 

5 fc 0 raRNA<£>5' 5fc*£«U M^B^,<DmRHk(D^X^i-^m^Xh 5 0 Lfc^oT, m 
10 oT. ^-CO^t{5^0^^^^#■T?tSmS^#bfc^^*5V^T, *mW(DM 



15 fll* mRNA©^#^#^#<jfe*$tt5 0 SAGEfe^, mRNAOflKS 

25 H^©^^iC«fcoTMfe"C^^tbfcffi^-efc5o 
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cDNA7 4 7*7 y -OM^^fFffi 
UBfi Oj^at-S<3 < SAGE^ iotife ftfc * mRNA(£> 2?<0fH*£0>1fi£iE?!l 

(D RNAtf>cAP$i5{£i-iisMfl5ij mm0<omwmn «r£t? rna y — srig^-r £ x@ N 

(2) (1) <DWA%m%lb UTcDNASr^i~5X^ 

(3) (2) (DcDNAMRNA y ^**LS»«EWSr»lli-5IIsai«yi5W*Srf^ffi 

$ RNA05* jammfr b t£Z>m.fe** ^^wsig 

fe-tZ>M&X»&Z>o McfcMWZs 7 - ^ f ^^7 / W^5! -5' - 3 y yMIr 
frVTimh<D5'$M<DJZ? KS-^ bTCAP^3i&«J& LTV>5 0 mRNAfiCA 

J3SF^-C{*, ^#Jtr*l-^fcmRNA(OCAP^#5t^> "7*3r-Y y fV^BI^ (decapping enzym 
15 e)fc£oXmmsftZo CAP#a££3fcofc:mRNAte, 5' -3' ^ V J* 9 U 

T— If teioT^fl^tl/S (LaGradeur et al. , EMBO J, 17:1487-1496, 1998) D CA 

^PjO^fe^, ^©RNA^CAPfllattCRNAy ^ — <lT3*fe-r5XS^t?o #31 
20 BJ(CjoV^T N RNAfS. ^^&MSfcl£^i-5fcb^3RNA3:/BV>3 r. k&X*% So J: 
V) M;fc&)fci-±, polyA(+) RNA^total RNA^I/^^i^tS, ftffclftMte, ®J 



WO 2005/054465 PCT/JP2004/008174 



20 



25 



■14- 



WMfcrnm^fcmfc^tD^tfe, tctx.\*. v^^, ^n^f k, 



V^SiS^JBBI&CDJt^^fcoT ^Wf£ft^*^M£#Al-3 - t lei 

10 Tfr|£<DRNAttttiffl<£>3rS' h SrfUffli"* tffi*Jt**>*o t X. fcfRNAeasy 

(QIAGEN) ft £T©rtTlR<E>^ s> h &fiJJ3 bT. ift*B£©RNA«:SgMM£#5 - £ iS"C# 3< 

15 (DWXm^U^V =fj?^ K^bJfcSo RNAU i/*>—b Ltlv^ty =* 
t?fcSo RNAP Sr#fift-t-S*liK^IW:> lIsSf&JKfi^<0'K3ftE^J&-£iH£: 



V-T 6 - dSTt So £ ^.»ilftneI©IB«E?!l«5' -TCCRA 



C-3' (R=G or A) XhZ^t f«^^^o b^oTRNAU ^^7-«s -£©3' 5fc 



WO 2005/054465 PCT/JP2004/008174 

-15- 

^(-IBfi$tb^IIsi!J$IJPS^^(MmeI)(D^ltiE^J (TCCRAC;^^C^) KlNZs II 

Mfj!ypjlI#P^fo5XhoI<£fS«E?iJ (cucgag;^^^— y >C ^) t>*aA^-ei^o 

5 5' -oligo 1 (K?IJ#-*§- : 1 ) : 

5' -uuuggauuugcuggugcaguacaacuaggcuuaauacucgagUCCGAC-3' 

5' -oligo 2 (M^m^r : 2) : 

5' -uuucugcucgaauucaagcuucuaacgauguacgcucgagUCCGAC-3' 

io sri^So RMy ^#-£#j&i-5*ttlB?iM, ©if 

M2 0-5 0I1, fci:^L«2 0-3 0^S-e^$^?)CD^^^bV\ ^fc 
15 5-7 S'Ca^^r^i-^ i ^i-xif^^-r^^^^-e^^,,, ^^-^T-- 

20 y -^sis^^^^ ^ tt't^o fcffu '2 sm^rna y y^-l^Lt 

#3PJH-*5^T, RNAy^— fc^ RNACOCAP^3t^5S?fe$tL6o CAPlf jtl^ y 
y fc° Vi/jfete, mRNA<£>5' 1RIJ<D*£SIB?'J£^ UfdcDNA^^-TS fc&JdHSIS 
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fc#*fe-e&5(Maruyama, K and Sugano, S. '-Gene 138: 171-174, 1994) e #}) 
3r^y t 0 ^^fe^*3V>Tf*, aRNA03' ^^poly (A) SB^IJ i: ^ 5' ^OCAPlftiit&Cig 

5'tiJOSSSB^y^^^mRNA«CAP^atSr^U-CV>7feV>(^T% RNAy 

yfe7t^77^- if (BAP)-e^ab-r, CAP#^&^fc^RNA<^5';fc#ra 
©!J V^^P7R^f-t"6o r^al^T^CAPlfat^#X.-CV^^V^RNA« N 5' 3offic£ 

X7/^ — if (TAP) Sr^ffl TAP«CAP#5t^ hV V V^^&^^rr 6 D 

^o^, cAPS3t^^-r§RNA^#^^5' 5M£> y r ^ 

So 

BAP*5<tt>*TAP^SbfcRNA^», RNAy £ *L 5 o RNAy 

fc^X^T4 RNAy^-if^fU^i-Si: t^-e^^o T4 RNAy *tJ:5? 
✓f^— Va^«5'7K^y ^S^rSttS. LTc^oT, TAPfc <t o ~C5' y 
^SSr#fcRNA^>EtbT#^^RNAy #5g*S£;h,5o -Ht, CAP#|3t 

#^ldRNA y >-^7 — ^r^i-S ^ £ #^-#-5= ft:&RNA£rl& 9 & 5 M^&V^T 

btirCV^£(Edery, L. et al. , Mol. Cell Biol. 15: 3363-3371, 1995) c Z.<Djj 
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#^T% RNAy — £jgji£bfcRNA£i|^£: U-CcDNAj&S£'j££*L5o cDNA^r^ 

urn 2 3fe^^$tLfcm i mmk^mmt-r^wm^R^ x<>x& 

10 ^©RlS^^lbtl/TV^So 

#389ll:::|3Vvt\ cDNA^Hl^f^ mih(Di£M(Om^^T^—^-t^Zf^4'^— 

^jsfci - 5 :£Sfcf*&fcn? fe 5 e Mtfctt) K 5l5<0 jgte^fi^Sf (Reversetranscr 

NaseHfiH4*^fc>*/ta5S# (Superscript II, Gibco BRL) ft ^Tp-j^tl/Tl^o 

* fdth dnatk y ^ 9 —&<d «t e> ^ DNA^fig#ait»fe 9 e> > rna^m t irz> 

(RNA template) <DW> 2 #K (DNA template) £rl£— ©MN^^fifci-S ^Ht 
20 j^V^-CcDNAO#^^fcJ607 D 7-l'^— ^-oV^TlS^i-^o 

^t^imif^ fe&V>fc&, mRNA©3' 5|5flftS:e&«>Spoly(A) ^*I$!#J&*kS@a?lJ 

25 ^7^-7- SrflJffli-^r iCiot, ^ScDNA©5'*jg4r^^gay!I^ UT^^-t" 
Sit 5, 
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fUJUc^oT, 3' m^m&MW^^^Wr^X^^Xhs CAP^^^-T^RNA 

-So 

15 •^sia^j^^7 B 7-r^— t-r^^ssa^j^ii^-r^o z-oyrn-*— «\ mRNA(D 

i 

i 
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Ay-*lcovvr> ^fBWofc^?-* ^£lfc#1-*U3\ ^«3t^f-©fcb*Ste^ 



(3) 



(1) fc£<5v ^iffc^ cDNAOH 1 il^^ffi 



25 MLT, ^tl^^-Ki-S^WJ^tbS^IB^J^^tJi 
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10 £ RNA y — ^^tb?>IIs§y^^JPS^*C>^IB^J^'a fr£ 5 M^J#£;ft 
aSfcfl£>*V-CV^ 0 DNA^y p< 7— Ltli, T4 DNA/t?y 7 — £\ fo5W2Taq 

^'y^ 7— m\>*Z>ZL o 

20 x. « cos' k , ftj ps#* ©®«sa^J %tttoi,tc.7°7 -^~-&mm-fz> z t 
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t, *y =r^^u^KttM*«iK:H*BH:«ftS*bS. *-y Kte*s 

*»W^»t5at^^^4fe*BB^J4 , ^i-*^^t-«fco-C, RNACD5' 
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fy&fafr^ttlz&lfeZ&Xjrjfyidi-tagi&ftZo -<E>££\ fells 

mmvsmmz x zwmMfttm^ffi (sticky end)x*&z>b%i*. ^^rnibb 

5 £>Klte % l^bcDNA^-f ^7 5:2o©y- /W£fc>»*T\ ^h^ft©:/--/!'^ 
^!JWf$tt^»flfB^T?SJ!*$H5o at^^^t^ T4DNA7-f^f— if^^l-ctoT 

PCR-> 

(@*B)-[RNAy ^^7-]-[^^]-[^^]-[RNAy ]-(®fB) 

<-PCR 

n (DWtmX\ #4 $ PCR& 2 <r>ym%W;\z. «£ o - £ # S "C*£ 5 0 

20 f»a6RNAy rt^JIS»*<©f8SISc^l«rBB11bT*5< r. 5 0 ^ * 

.... / [Tag] [Tag] /[Tag] [Tag] /[Tag] [Tag] /[Tag] [Tag]/. . . . 
25 2 ocD* ^^r^bfc^-r * ^"[Tag] [Tag]"£ 1 bT N 
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» 

fSitC^^T'foS^^&lll bV\ fctx.\^ 5 0 Obp^T> fctitf2 0~4 
0 Obp x il3t5 0 — 3 0 ObpOfafflO^^X^ — £^J^1~5- £# s "C#5o 

PCR-> 

- [RNA U ^]-[T^V*-] 

<-PCR 

25 mmi\*jEm^®:feirz>zbfrx%z> 0 
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(b)RNAi; ^^7 — ^rRNA^CAP^'fi^^i'^fc^^^ 

5 (c) rna y ^j3—%m%ii br^^tt^icDNA^T^— /v-r^^-y =?*^ K 

(d) cDNAH 1 M^^7 

#35 lacks' Mi* ^ * ofSSl^^S'tefft^SSr#*06t^ 
10 "CfoSo 

15 iii)#^mRNA{^1t^^^BB^i^^^7-r^-- 

&m^Sfr5±T©mRM£*^fc L Tiffed ^SrS^t^i^i-ti^ 7^ 

20 &5 0 fc^x.(i5~2 0, iiS8~i 5 itt£@£a>£ W-^Ktf 
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10 RNAU — 3rat;l£1-5fc«><^?i? : 

• BAP 

• TAP 

• T4 RNA V JJ — if 



• RNAy — 
15 cDNA<D^J$£#it<£>fc#>tf) 



DNA# ^7 —if 



20 



25 



• dXTP 

• cDNAfU i m&j&m 7 y^y7^-7- 

• cDNA02^-a-^5' tf^-^^bcDNA^ffl^^^-v- 

• IIs»JPS^; 



^-f ^ ^ i: ffltit <D fc <£> : 

• T4 DNA U if 



5M> • 
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• DNAtf? !J^7 — & 

• IlMffiiJPWfif 

. ^ $ $ _ ^ygij^ir %> #> <d ^ 
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btifct? ^©ittB^j&jfctfeu iKicitsiB^j^ lonttfet, ^(DmnmM 

■ 

io isX&mvfc.Ate*?^m*lk&1-Z>z. t fcr^5„ 

5' *^^^s@B^j'it^«. *fc^?#T(;i:$3v^ ^msfttc^&^ri-So 

4 

(2) (i) (omfc^-? ^^sga^^-rsxa, & 

20 (3) $ frfci^IB^J t ^ ©ffliit^rMM it 5 £ t i o X%m-y P77^ 

* 

(B) (A) GDRNASri^Mi: UtcDNASr^-f 
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(C) (B) <£>cDNAMRNAy ^*n5IB«BB^J*fB«fci-SIIsS!ft!llSB^*S:^ 

5o 5*—*'<— *fcra. ^m^P7T'r/^*#^i-sf»«**»«'5rwss;©5*—^ 
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t ItfiLfcI^f-^^f 5o f"<—xft* '>te<kh, 9? 

io tariff 5. hki. ?*%z&\<nfflVt<vfz.$><Dy-7 b V^ti^ 

♦ 
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10 



n c 



mm <d mm t <n mm 
%m<Dmmk-k&<omm 



15 ^©w^ifciHS^i^^isa 
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^tdte^^SBB^iJ^^'i-^) -77 J ^-%m.Zh&t>^tU^ mRNAtf>5' -fliJ©^ 
5 5„ 

10 (l^fS^Z^fe^^l^Tjt^f* ^&M5t-r<5im, 

(3) £ ^Lfc^ssB^j ^^y^ (D^ia^ij.b^-?' 5/ 1° >- ^ t N i&mmfc— & u 



15 O#¥fi^T3r^Lfc 0 Z<D$£m. ±*fSJ*<D 9 9% (2 8fl3 0 0 0^: 

T^"T?)o Lfd^oT, JDiOSlftiCte, fc^lB^C^T^^TV^ilfc^- 

<5o 

25 ^Ofe^H^(D|Slfl5gB^J^#:$tlTVN§^^^i-Sr tiact, fe^ 
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*«rf(]JB-t-*Ui, **m*i*B!*ftjSSr^'y tfv^-J-Si i^TtS. r®J;5i-, 

15 &mmti:0kW t ft Z> o 

tf>Kl, Lffbli#e>tbytcDNA©^*tfedSWflfi$tL5o cDNA6D^fttti:«s mRNA<£>5 

fc^* ^^SBB^lJSr^-f-S r. £ id iot, *g-cDNAG95' 5jc«SdSnRNA©5* 

■ 
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(2) (i) ©at^p* ^(D^iB^j^^i-^xm 

fesi^r^-fev^ia^ vx'&bti% 0 bfc^o-c. ^<Dt@*ilB?iJfo5v^ 

tfo ^*5^^SB^lJf*DNA^b#btL5©-e. ^St^-^tfo rft(e:>tf UTRNACD5' ^ 

»?'J ^ t k:*b s i~ 5 i&SflSu-t? 5 r. £ tew 5 * t? t) * v \ 

- & Sffifc©?^ ^-StfHUBrS - i: * s "e* 5 0 3' fill© 7^ 

ii) cDNA©tfJtffi?!H*«U *5«fctJ« 

iii) cDNA©IlM$IJP5^pi^{-PSi'5a^^^©^@B^J*fc^^©^ffi 
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tablet,^ -et6fcJt^^cDNACD5' mom.mmmzm^^T, v m-??^^—* 

- ~ > ? ft ¥ \Z J; o T I&# £ tlfccWA<D m >t 2» , ^ <DM| £1$^ £ ^ 

«K^b^«^7^^--S:3*ffiij7 p 7^^-i:bT3pJffi-t-5r khX%Z> 0 m£ 

^Wfc£*l,T 1^3 SAGE (SCIENCE, Vol.270, 484-487, Oct. 20, 1995) tt % cDNAt» 

^©^IB^Hf $RK:X-3v>-c, Jt^HF»5l^o 7 7^/^^t-5 -t^s 
±ScDNA«, ii^f«#^nu^i:$tt-CVNSo rHfcffii^, 

■ 
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(2) (1) <D3t^?-* ^©iiU£B^JSr»3fei-5XS 

b)^J&£;h,fcDNA«:£ScDNA£ LTI§])tZ-f-$X© 
10 ©^JIM©^^"^*— fey h&fflV^TcDMj&MhiJfc£jh,5. *>5V^*i§0e>N]|]|&a>fc 

fttf*JfcW\ RT-PCR& 4fW42^I©^feS:fUffi LT, RNAd* <b B #J £ -r5cDNA£-^J&1- 

RNAf*mRNA^V>§(D^0^UV\ & 5 V^*cDNA9>C ^7 V 
15 iSit^^ft PCRHl.to-CBWt-t-ScDNASr'&fiJc-f 5^i:dS-e#So cDNA^ 

fi % mRNA<DCAP^5t^^tf ^^■©^SB^lJ'ItfR £ , poly (A) &^tf cDNA^rW 5 • 

#3£Kf3:*fc, ^|g^^:S<5v^T-^^$Hfc^ScDNA^^l«toT=I— K£;h,5#y 

* — &jg^&389Ufcte:3*ALT* cDNAU: «fc o T =* — K^tbS^y ^T 9 ^ KSrJia^ 
(i/j vitro translation)^ J; oTia^xifls:^ UT^m^^ HUR-f S - £ * s 
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zmmtes RNA^y ^ 7— if> y * v*-^- K3£«* 7$/i, y ^y-A, *s 

RNA*°y tulB^P^E— ^ — SrfS«br-?-©ffilJ#T^DNASr<SS!t bTra 

10 RNAlc^-TSo (E?|!:H: P ^ vtf - K3HtATP, GTP, ctp, *$&xfWPi>m^ 

^^^fBIR^r^^i"^^^^ LT> rp"BK<£>i/z vitro translationffiO^rix h& 
J3V^5^ <h#S-e# 5o ^-^^P^#ifD.^^^^"fe s - H (Rabbit Reticulocyte Lysa 
te ;RRL) > Wfe (Wheat Germ Extract ;WGE). Jfc3V"*fi*:flM&<E>7^*fc 

8£V WfiK^L l¥1*E5cbfci/7 Kitro $5^ • v^x A £>^|£;fr (Shimizu et 
al. (2001) Nature Biotechnology, vol.19, p. 751-755) „ hiLTjSiW 

25 m^«^^^n-^cDJ: 5^«*^ii^^ii:-t, W^y K-^-i b, gift 
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^^5itiaoT5' cDNA-Sr^gfbfc^ ^©—OO^— yVSrSV^C^ 
H2tt, UniGene^it^BTSSBB^JlCfc^SmRMW^tt^JfcftbfcS' SAGE^ ^ 

(DSEil^|l|-efe-5o BSSttt* (-) *3 «fc tTFiffi (+) <D*?u*^h° (x- 

15 $4) Oti Lt/Tto UniGene{C*5ttSmRNAPB^|fP^^0t UT^i- 0 5' SAGE^ ^ 

ijLM<D%Bm&Mi1rtit£s 5' * i/^|S^io5' fe^BBteSMfc 13:13:— gel" $ - £ 

*LTV^ 0 m^m^i<L(0^:<D^m<Dm^m^tcibi^ UniGe 

20 HI3J3:, 5' SAGE^i/^3' SAGE^ ^ (DMM^^^-Y V V b <£> [El *T? <5 „ 

5' SAGE*5 i T>*3' SAGE^^yV -McSJfrS— oOJ&Hifc y b bfc*^*r, 
2©*t3|s|-i:^«feoS£tcSB«8-r5«t 5^*fbfe 0 -©HR-^T, ^©tt«*f 
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mmm 1 ) 

*&m\z.m<s^x , mRNA05' ^©ittK^j&^trttts^y-* ^ s r 

5 Hr ]) =f ^ ^ y ^jfett, Maruyama ^itJ* Sugano (1994) C>;£ife£:3fc^ bT*To 
(Maruyama, K. , Sugano, S. , 1994. 01 i go-capping: a simple method to replac 
e the cap structure of eucaryotic mRNAs with oligoribo-nucleotides. Gene 
138, 171-174.) 0 5-10 /z g© # !J (A)+ 100^^-/ h<DRNasin (Promega) £ 

gftftl LfcHtfSftlOa/x KD100 mM Tris-HCl(pH 8. 0) *5 J: t*5 mM 2-^^7°b^^ 

10 /^^"f-e, i. 2a= y b ©/^ f U 7 S3l57^ U 7 ^ ^ 7 7 (BA 

P;TaKaRa)ld < fc9 37 < fc, 40^^3gbfc o 7x/-;U:^nn.7t/^(l:l)il±lfe 
3l£2HtfTV\ x^/^M^iLfco #£>*Lfc^Ky-(A)+ RNA^lOO^-^5/ h 
<7)RNasin£^Pbfc|t^*100/z 10)50 mM h V V ^ (pH 5. 5) , 1 mM EDTA, 

5 mM 2-*jV%"7Y=z-9 S — Asm&W&X, 2Q^-=-y Y = tJn* ~7 r 

15 ^ — fe? (TAP) (£j:9 37 0 C. 45^^abfc 0 

AP- TAP#k3S*K!J (A)+ RNA^r 2 0(^-7°— /Wd^ttT, /UMStRNAD — (5' - 

oligo 1*3,}: 1*5' -oligo 2) t^Ve^'f ^£-tfrfc 0 5'-oligo 1*5 .fct* 

5' -oligo ^ft^tl7jk<Dm.Mmm%^1r&WAXhZ> 0 V^^ORNAU 

20 & N XhoI:£«fct*MmeIf§JfmB?U£*aif'o 
5' -oligo l/gEW* : 1 

5' -UUU GGA UUU GCU GGU GCA GUA CAA CUA GGC UUA AUA CUC GAG UCC GAC -3' 
5' -oligo 2/mm-% : 2 

5' -UUU CUG CUC GAA UUC AAG CUU CUA ACG AUG UAC GCU CGA GUC CGA C -3' 
25 250 Y RNA ligase (TaKaRa) N £5 cfctMOO^-— V h Rnasin£r, TfB$i.$c 

©RiSa-frlKTHft** 1 0 0 filt b 20°C N 3-16R#MRJS&$'^ RNA V ls$3' 3rT 
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50 mM Tris-HCl (pH 7. 5) 
5 mM MgCl 2N 

5 mM 2-^ /V7J -f Y / —A- 
5 0. 5 mM ATP 

25% PEG8000 
cDNA-S-Efc 

cDNA<D^J#^ *> fc 9 > ^±ScDNA frffc 7-f^7P>-i:5' * j«cDNA* ^ 9 >f ^ 7 

y — ®2ii©7^^7 y — ^r^^bfco ^^*cDNA^b7-r^7 y — ^y 

10 =fdTT^7 0 ^~^ D ^^^^-^^oTpoly(A)+mRNASr^Mi Lt^^ ;JtfccDNA/^ 
£>&£n ^ftcDNA^mtf^-r^^ y— T'fe^o — ^ 5'^cDNA^fb^-f ^ 
y-fi, cDNA(D^^^^^^T^^--^ , ^-f^--^o-r^$tbfccDNA^ 
b&oTV^o ^^rW-^^v-Oftltiot, poly (A) 

15 ft&^*^©&#«:W*.fco 

yxf^— i/ B ^ZtlftfrofcWlk}) — &El9BfcV>fc#, RNaseH 7 V —(DM 
^^^^ (Superscript II, Gibco BRL) cDNA^-o^Lfco ^^ftcDNAS"^^ 

-f^y-^fcfe^ 10 pmolOdTT^*— -7"74-*— (IB?!l## : 3) Sr. 
2-4fig(D^-V ^:/tf?y (A)+ RNA&'a tf50 ju li^P^TcDNA^-^EfcLfco 

20 dTT^^— ^7^— (gfl?iJ#-*§- : 3) 

5' -GCG GCT GAA GAC GGC CTA TGT GGC CTT TTT TTT TTT TTT TTT-3' 

&fo&\Brfe*-*-m£<D^mz.'&^K. (42°C, lH#P^^^-h) o 
S^5'^cDNAm-fb7-r^7 y — £#3fc£J^ 10 pmoKDv^^^T^^ — 
7°7^-7- (IB?IJ#-5§- : 4)&JE^T12 0 C N lB#ra^ i/^^— > 3 V&?TV\ 
25 H*-42°Cs lB#^-f ^^^a ^frofco 
5^7W-^?>f^ (IE?IJ#-*§- : 4) 



« 
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5' -GCG GCT GAA GAC GGC CTA TGT GGC CNN NNN NC-3' 
cDNAcDiiitil 

HlfCcDNA^-^bfc^ RNA^15 mM NaOH-e65°C, l^f^mt^ 1 fc«fc «9 
#$?bfc 0 1 yg©tD y?tfV (A)+ RNA&§|M£ bT£-j£&*bfccDNA£r % 

5 100 /*14»^16 pmol©5'PCR7 P 7^^— feiWPCR^^^- (5' -GCG GCT GAA 
GAC GGC CTA TGT-3' /IE?ll#-^- : 7)^r^tfXL PCR^y b (Perkin-Elmer) trffl V^T 
m^L-tCo RNAy — £ UT5' >a Vb 

fcT 0 — /W-ol>-CteIE?!]## : 5 <D S £fc5' oligo-2©:A- yWUftfiEW-S- : 6(D 

10 5'oligo lms'PCR^y^^—Xmym-^r: 5 

5' lf^-^>-- GGA TTT GCT GGT GCA GTA CAA CTA GGC TTA ATA-3' 

5'oligo 2W PCR^-f ^-/WlJ#-*§- : 6 

5' tUrf-**/- CTG CTC GAA TTC AAG CTT CTA ACG ATG TAC G-3' 

3' PCR-7" 7 << (IB?U## : 7 ) 

15 5' -GCG GCT GAA GAC GGC CTA TGT-3' 

l#m. 58X: l#5g*5J;U ? 72 0 C lOftmW^ ? /V£:5~10|I$|«9iEbTcDNA<E>*t 

bTffl^fcifrg'tCtt, 94°C l#IHh 58°C 1#W*3 .fcUWC 2&m<DV'( ? /^frlO 
20 IsJ^^^bTcDNA^iiitil^fTofCo 

^S?r^"C > MmelMlIs f|i!)PM^ (University of Gdansk Center for Technolog 
y Transfer, Gdansk, Poland) fc«k «9 fcygbfCo f&HSBMW&arau *tffcS300/il 
(DIOraM HEPES, pH8. 0 X 2. 5mM ffiSt* V ?J*s 5mM SffllK^S'*^ 2 mM DTT*5 
25 £0 40/zM S-TtV vVl^ f^^^^t^TMO^- y h ©Mmel£Jll^T37 0 C, 
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h&fotc.'^y^'T'f V# XCDynal, Oslo, Norway) IC^r^-^-frfco Y 

5 ^^febfc^V^^^X^'l'-^— 5' -GGA TTT GCT GGT GCA GTA CAA CTA Gee- 
s' (lE?IJ#-5§- : 8) *5 &Tlb' -CTG CTC GAA TTC AAG CTT CTA ACG ATG-3 ' (IB 
?lJ#-*§-: 9) £fflV>T. PCR^i «9Hi#S PCmyoZtfVTfVJUT^ K^VV 

(PAGE) *c <£ t> 5SM U XhoHc: X «9 bfc Q *V ? ^Srg-fr ^ v 

10 ^7T-7- &pZero 1. 0 (Invitrogen) OXhoI^&^il&^AA/fCo 

30^ <7D*^ U — ~>-^£*Tofco 600 bpJ^ _ktf>^ I^IJ— b &*a-tfPCRjg^tex 
Big Dye terminator ver. 3&Jll^ 3730 ABIiftDNAv'—^^^i?— (Applied B 
iosystems, CA) \Z «£ <9 IE?IJ£&:^bfc 0 ^XtDm^M.^mm^MVX , 
15 & filler 5 fcfe, ^J:^5:^y— X^^^^lE-rSfcfe^g^tCj;?) 

■ 

tbfotc? y<D&.MUl&\%: query t bT> BLASTS— ^ (http://www. ncbi. nlm. n 
ih. gov/BLAST/) 3o J; iFthe human genome database (http://www.ncbi.nlm.-nih.go 
20 v/genome/guide/human/) (D't—Z ~%:^M bfco 

* 

25 tti/b bfcUE^Pst-fe-f-O'lf^ (GenBank Accession No. £: TV — 7" is a ^) £: 
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4 

5 (IE?IJ#-5§- : 1 0 ) / ACATCTGACCTCATGGAG / 27 / O 

gi|33694637|tpg|BK000408. l| TPA: Human adenovirus type 5, complete genome 

(ME?IJ#-*§- : 1 1 ) / CTCTTTCCTTGCCTAACG / 22 / O 
gi 1 17981705 1 ref |NM_001007. 2| Homo sapiens ribosomal protein S4, X-linked 
(RPS4X), mRNA 

10 (Ifi?lJ#-*§- : 12) / TACCTGGTTGATCCTGCC / 21 / X 



(gfi?'J#-§- : 1 3 ) / CTTTTCCTGTGGCAGCAG / 20 / O 
<gi 1 16579884 1 ref |NM_000968. 2| Homo sapiens ribosomal protein L4 (RPL4), m 
RNA 

15 (SB^IJ## : 1 4) / CTCTTCCGCCGTCGTCGC / 16 / O 

Homo sapiens eukaryotic translation elongation factor 2 (EEF2), mRNA<£>_L 



(IE?'J#-5§- : 1 5 ) / CTCATTGAACTCGCCTGC / 1 1 / O 
gi 1 28338 1 emb |X04098. l|HSACTCGR Homo sapiens mRNA for cytoskeletal gamma-a 
20 ctin (ACTG1 gene) 

(@B?IJ#-*§- : 1 6 ) / CTGGTTGATCCTGCCAGT / 1 1 / X 



(ia^'J#-^- : 1 7 ) / CTCAGTCGCCGCTGCCAG / 10 / O 
gi 1 28338 1 emb | X04098. 1 1 HSACTCGR Homo sapiens mRNA for cytoskeletal gamma-a 

■ 

25 ctin (ACTG1 gene) 

(@B?iJ#-*§- : 1 8 ) / CTTTCACTGCAAGGCGGC / 10 / O 
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gi 1 18314626 1 gb | BC021993. 1 1 guanine nucleotide binding protein (G protein), 
beta polypeptide 2-1 ike 1 

(BB^iJ## : 1 9 ) / ACGCTGTGACAGCCACAC / 9 / O 
NM_005382O_h»fc 
5 (|H^IJ## : 2 0 ) / GTGACAGCCACACGCCCC / 9 / X 

gi 1 35045 1 emb | Y00067. l|HSNFM Human gene for neurofilament subunit M (NF-M) 

(ga?'J#-*§- : 2 1 ) / AACGGCTAGCCTGAGGAG / 8 / X 
gi 1 188487 1 gb | M59828. 1 1 HUMMHHSP Human MHC class III HSP70-1 gene (HLA), co 
mplete cds 

10 (I3?(]#-5§- : 2 2 ) / AGTAGCAGCAGCGCCGGG / 8 / O 

gi 1 14043071 |ref |NM_031243. l| Homo sapiens heterogeneous nuclear ribonucle 
oprotein A2/B1 

(SB?lJ#-^ : 2 3 ) / ATTCCTAGTTAAGGCGGC / 8 / O 
gi|5020073|gb|AF146651. l|AF146651 Homo sapiens glyoxalase-I gene, complet 

15 e cds 

(gS?U#-5§- : 2 4 ) / AATTGTGTTCGCAGCCGC /I/O 
gi 1 22027640 1 ref |NM_002107. 2| Homo sapiens H3 histone, family 3A (H3F3A), 
mRNA 

(IH?!J#-*§- : 2 5 ) / ATATTTCTTACTCTCTCG / 7 / X 
20 gi 1 37704377 1 ref |NR_001564. l| Homo sapiens X (inactive) -specif ic transcrip 
t (XIST) on chromosome X 

(ga?IJ#-5§- : 2 6 ) / CTCAGTCGCCGCTGCCAA / 7 / O 
gi|28338|emb|X04098. l|HSACTCGR Homo sapiens mRNA for cytoskeletal gamma-a 

ctin 

25 (@E?IJ#-5§- : 2 7 ) / AAAACGGCCAGCCTGAGG / 6 / X 

gi|l88489|gb|M59830. l|HUMMHHSP2 Human MHC class III HSP70-2 gene (HLA), c 
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omplete cds 

(iB^IJ## : 2 8 ) / CTCTCTTTCACTGCAAGG / 6 / O 
gi 1 12652914| gb | BC000214. l| guanine nucleotide binding protein (G protein), 

beta polypeptide 2-1 ike 1 
5 (K?IJ## : 2 9 ) / AATTTCTACGCGCACCGG / 5 / O 

gi 1 402305 1 gb | L24369. 1 1 HUMRPS4A Homo sapiens ribosomal protein S4 gene 

(E?IJ#-f§- : 3 O ) / ACCGCCGAGACCGCGTCC / 5 / O 
gi|l0437878|dbj|AK025375. l| Homo sapiens ACTB mRNA for mutant beta-actin 

« 

(SB?IJ#-§- : 3 1 ) / AGACGCAGAGTAGATTGT / 5 / O 
10 gi|2315183|emb|Z82216. l|HS75N13 Human DNA sequence from clone RP1-75N13 o 

n chromosome Xq21. 1, 

(IB?'J## : 3 2 ) / AGTTCGATCGGTAGCGGG / 5 / X 
gi 1 37540535 1 ref |XM_294582. 2| Homo sapiens similar to DNA-binding protein 
B (L0C347295), mRNA 
15 (SB^IJ#-§- : 3 3 ) / AGTTCTCGGGCGTACGGC / 5 / O 

gi | 30581134 | ref |NM_006306. 2| Homo sapiens SMC1 structural maintenance of 
chromosomes 1-1 ike 1 

(@H?!l#-S§- : 3 4 ) / AGTTGCTTCAGCGTCCCG / 5 / O 
gi 1 32487 1 emb |X15183. l|HSHSP90R Human mRNA for 90-kDa heat-shock protein 
20 (BE?IJ#-^- : 3 5 ) / ATTAAACGGTTGCAGGCG / 5 / X 

gi 1 33239450 1 ref |NM_182649. l| Homo sapiens proliferating cell .nuclear anti 
gen (PCNA) transcript variant 2, mRNA 

(@a^!J#-^- : 3 6 ) / CCGGCCGGGGGGCGGGCG / 5 / O 
gi 1 555853 1 gb | U13369. l|HSU13369 Human ribosomal DNA complete repeating uni 

25 t 

(|E^'J#-§- : 3 7 ) / CCTTTTGGCTCTCTGACC / 5 / O 
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gi 1 15718688 1 ref |NM_001006. 2\ Homo sapiens ribosoraal protein S3A (RPS3A), 
mRNA 

(SB^J## : 3 8 ) / CTCAGTACAGCTCCGGCC / 5 / O 
gi|21217408|gb|AC015849. 5| Homo sapiens chromosome 17, clone RP11-362K1, 
5 complete sequence 

(gB^lJ#-S§- : 3 9 ) / CTCTTTCGGCCGCGCTGG / 5 / O 
gi|461248|dbj|D28421. l|HUMRPL80 Homo sapiens mRNA for ribosomal protein L 

8 homologue, 5' UTR 

#b*Xfc^ ^©H30 <DM.mm<Dffiffi<D%£^- 7 3 %^Jb (2 2/3 0) 
10 (D^^n, ^[31cDNA(05'*^<D^S@H^J-efoofc 0 *3§!m-S^VT, itiWJift 
^-emRNA(D5' ^(D^IB^J^r^ ? t ttlft't 5 w £ tfSjltttt ktbfco 
CH«!l 2 ] 

38^#P#f (J^Ts 5'SAGE^|Bici-^) ©j!$:fc«:4&ffcl<0SAGEifc C£AT3' SAGE £ iB*c 

15 fcJfctfcUfco 
*m*5 J; t^fe 

3' -Long SAGE 7^ "7 =7 V — <BfNK 

HEK293£> £>£RNA£r#$t t N S&a4© <t 5 ^ mRNA £ 513ft bfc (Hashimoto, S. -i. , S 

uzuki, T. , Dong, H. -Y. , Yamazaki, N. & Matsushima, K. Serial analysis of 
20 gene expression in human monocytes and macrophages. Blood 94, 837-844, 19 

99) „ m?£(DSAGEm'&&SXT<D& 5fc^HL<T4£fflU mRNA 3/zg-CLong SAGEfe(S 

aha, S. et al. Using the transcriptome to annotate the genome. Nat Biotec 

hnol 20, 508-512, 2002) 3rfxofc 0 

-tftfrh* NlaIir£l$HgK:, V >Z>—1A (5'-TTT GGA TTT GCT GGT GCA GTA CA 
25 A CTA GGC TTA ATA TCC GAC ATG-3' /SB?U## : 4 0) t V 1/33 — IB (5' -TCG GA 

T ATT AAG CCT AGT TGT ACT GCA CCA GCA AAT CC C7T 5 / {^ifif-3' /gB?IJ#-5§- : 
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4 1) ^rHWeiT— —V V^L£cDNA<7>^#fci**§U U — 2A (5'-TTT CTG 
CTC GAA TTC AAG CTT CTA ACG ATG TAC GTC CGA CAT G-3' /@H?iJ#-5§- : 4 2) t 
y ^/^7^-2B (5'-TCG GAC GTA CAT CGT TAG AAG CTT GAA TTC GAG CAG C7T 5 J 
£/jr-3' /BE?I|#-S§- : 4 3) SrSV^mr^— V ^ LcDNA<£^ 9 U Mmel 

5 fg«M4£^tf y — £3' cDNA5K*ftt-5S*S bfc 0 Mmel^ 4 TllsftlJISl** W# 

& ^ (University of Gdansk Center for Technology Tr 
ansfer) % 7 ^ h\ £ffl^T, cDNAd a £> y — # if fr^triSt 

Hl^^fCo ^Jlfrtex 300/ilOlO raM HEPES. pH 8.0 X 2.5 nMg^Bft^7 U 5 mM@£ 

^•^i/^v-r^A, 2 mM DTT N jSitMOjuM S-T"7* / V^-CMmel 40^- 

10 Sr^ffl U 37 0 CT?2. 5B#Mfxo fc„ ttl&MW^'l 3 &-T4 DNA V #~ \£ 4^~ y 

^lltUfc^^SV^jg^U 3*gi£"£\ pZeroi.O (>f V tr Ma (Invi 
trogen) ) ©SphlgMfcK:* -i^Ufco M137* !7— K*5 <fc tflU13 y 

15 ^-f^-Sr/^T, J^y^7— tf5t«IRJS*fe (PCR) K X X) =» Sr*^ y — ~ 

>-^bfc 0 600 bp&j^5#A»rJf&^i?PCRM«j£r, Big Dye^- 5: ver. 
2-C->— ^^i^^^U. 3730 ABlgfbDNAv/>-^^^i^— {T7°7^ V'^JrZs 
7s=r2^X (Applied Biosystems) % * U 7t/^7W) SrfflV^-C$?#T Ufc fll^i 

20 fc„ SAGE 2000V7 h (^—^3^4.12) ££§V^T, ^£>#£E*S:5£A 

Lfco y^— SB^ll. fife© WUtt© fc.4AlSfe, *3«fct*ix^bfcy>f*^£r]& 

5' - SAGE^^f 7*7 y — <DWm 

V>< 0^©^H^ (Suzuki, Y. , Yoshitomo-Nakagawa, K. , Maruyama, K. , Suya 

25 ma, A. & Sugano, S. Construction and characterization of a full length-en 

riched and a 5' -end-enriched cDNA library. Gene 200, 149-156, 1997) ^D^L, 
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MaruyamajoJ:t^Sugano(Maruyama, K. & Sugano, S. 01 i go-capping: a simple me 
thod to replace the cap structure of eukaryotic mRNAs with oligoribonucle 
otides. Gene 138, 171-174, 1994) l-fE#c£*L<5 £ 5 ^~ V ^^r-Y V Zffe&ff 

t 

5 Olc^ RNasin (^n^^f (Promega) ) 100== ;y b ^tflOO n 1O100 mM Tr 
is-HCl (pH 8.0) % 5 mM JV-*t "7 / — /^4»T% tfV (A)+ RNA 5~10;ug 

^ffl^^T^ 'J ^77^- £ (BAP; (TaKaRa) ) 1. 2==$/h&JE 

v^T37t:T'40^ra^;Sbfco yiy-zi'^po^ (1:1) -e2[ittiii}b=^ 

/-«Ufct, RNasin 100==$/ b Sr^tP 100 1©50 mMg^^ h y ?A (pH 
10 5.5) N 1 mM EDTA, 5 mM 2- * As* 7 \> / — tV^T* , tfV (A)+ RNA&^a 
ittfc°o^77^-t* (TAP) 20^.= $/ b^rffiV^-C37°C-e45^TOSUfc 0 7^ 
/ : ^ n n 7jvW*tft ffl 7 — ^StlS LfcgL BAP-TAP^S bfc*K y (A)+ R 

NA 2~4//g £20<£>:A- Xhol / lfaeIfBMB&&^t?E*T<0RNAy 
—©loSr#7 B — /W^SJfebfc : RNasin 100==-/ h ^tPlOO ml<D50 mM Tris-H 
15 CI (pH 7.5) % 5 mM MgCl 2 , 5 mM 2-* / —/K 0. 5 m M ATP, 25% P 

EG8000f-t\ RNA }) Jf — £ (^#^) 250==$/ hJBWT. 5'-oligo 1 (5' -UUU GG 
A UUU GCU GGU GCA GUA CAA CUA GGC UUA AUA CUC GAG UCC GAC -3' /IB^i#-^ : 
1) N 5'-oligo 2 (5' -UUU CUG CUC GAA UUC AAG CUU CUA ACG AUG UAC GCU CGA 
GUC CGA C -3' /gB?IJ#-5§- : 2) Sr20 < C*T?3~16H#|ffl31ite &*kfc 0 
20 &tM&<D5' V RNaseH7 y — agfe^!** (Superscript II. 

^aBRL (Gibco BRL) ) T*cDNA£^f&bfc 0 5' 5fcjftjft«|cDNA7^ ^7 U — «rf£ 
SH~5fc#>, ^^ATW^^^ (5'-GCG GCT GAA GAC GGC CTA TGT 
GGC CNN NNN NC-3' /SE?lJ#-*§- : 4) 10 pmol£fflV^12'C-eiB#P^-f' ^a^— b 

25 mim&&}$l>tc&, 15 mM Na0H4't?65 o C^TlB#^-r btSI £ 

it), RNA&#8?bfc 0 ^tJ/^li (A)+ RNA 1 mg^bft^LfccDNAWu X 
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LPCR^^xh (/*— df-i^zn/W— (Perkin-Elmer) ) SrftJB U 16 pmoltf>5' (5' 
bf ^"^^-GGA TTT GCT GGT GCA GTA CAA CTA GGC TTA ATA-3' /WZ^^ : 5 x * 
fc^5' bf^-^^-CTG CTC GAA TTC AAG CTT CTA ACG ATG TAC G-3' /SB?lJ## : 
6) *5j:t^3' (5'-GCG GCT GAA GAC GGC CTA TGT-3' /@S?IJ#-5§- : 7) PCR^-f 
5 -r— Hi* DlOO/il*T?iS#BU/t. 7V^AT^^-^7>r-^--e#5SUfcicDNA 

* 

^/U-i:Ufc 0 pcRHfe^r^ai/— : ^ ota^/WA (in) -eiSttfctlbT^^ y — 

MfcJRU Mmel^^^IISftlJISBl* (^y=^^^fif»^^"> 

^ff^x?) "C-gOSffb/to £J»rWU 300/zl<D10 mM HEPES, pH 8.0, 2.5 mMg^ 
10 Ift^y »7i». 5 mMS^-^^^?^, 2 mM DTT, & <£ t>*40 At M S-TfV vVl^ 
^-^^t^-eMmel 403-^5/ h SrftJB 37°C-T?2. 5B#Pfl?Tofe: 0 

(^^"/V (Dynal) , . ^n) ^^-frfc If— XHUft^LfccD 

NAPHrJf&x #^1iW^^^T4 DNAy if4^^^y h^tf^J^V^16Ml t t , T\ 1 
15 6°CT'2.5B#ra> SV^tCit^jS^^^fCo :7"?>T ^-5' -GGA TTT GCT GGT GCA GTA 
CAA CTA GGC -3' /ga?lj## : 8 *3 «fc W -CTG CTC GAA TTC AAG CTT CTA ACG AT 
G-3' /Unm^- : 9«rJBl>TPCRU *^*r**«bfc. PCR0#l}i/K !i 7^ U 

/vr ^ K^/Mt^ScSb (page) -cjpptfu xhoi-e^o»fbfc 0 # 4 9 yit'&ts'^s 

fflLTgB3IJi££i2\ ftV^ny^f-7-^^Stfc„ pZero 1.0 (>f ^tf 
20 hni?xy) (DXhoIgRfilC. r <D=z>JJT-*r— % ? P — =■ V^bfc c M137^-!7 — 

K&«fct^i3y ^^^^--Sr/Ev^ pcmcij; ^n=-^^ y — 

Lfc Q 600 bp?r®^5#Alilf>T-^ti > PCRm^I^, Big Dye* — ^ ^-* — ver. 3T? 
?y—?=cl/^Stf\s^ 3730 ABlSSbDNA^— ^^Vf— (7^7^ K^*^7 

25 UM^SWrU fcV^^/jriSSSrWI^SRIftSrfrjEU^o SAGE 2000 y 7 h !7 ^ T 
(^—^3^4.12) ^fflVN-C, #*^<B#a=*&JtSL;fc 0 
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5' SAGE^ ? (DttJfctitte* t ©SflaStt 

fe^Mifc&Offlfefcteft 55' SAGE;? ^^t£&Mfi-f"<5fcii>, 5' SAGE* 

fflteM.fr blfalztiX^^&bm&b^^b-V&Zo ftfc>!>K: N http://alps.gi. k. 
5 u-tokyo.ac. jp/T*<k|fi £tl/TV^ X ^ > h :/n ^7 AALPS&JS^T, t*©5 
' -^^^http: //genome. ucsc.edu/-e^lJffl"Rrtg^t h A@E?IJ> NCBI build 34 

iSfcl^ Gene Resource Locator^— ^^<—^ (Honkura, T. , Ogasawara, J., Yam 
10 ada, T. & Morishita, S. The Gene Resource Locator: gene locus maps for tr 
anscriptome analysis. Nucleic Acids Res. 30, 221-225, .2002 URL http://grl. 
gi. k. u-tokyo. ac. jp/) N UniGene (Build 162) (Wheeler, D. L. Database Resourc 
es of the National Center for Biotechnology. Nucleic Acids Res. 31, 28-33, 
2003 URL ftp: //ftp. ncbi. nih. gov/repository/UniGene/) #(£>}SI* & y y — ^\Z. 

b^^v^a >&&X$tf S J^WMftBMX^ lo(^5'-^^ N ^(D^<-dm 

- KUt^-e h 5 mwt<D&m tT^-oz tix b * o zl t x h o fc 0 ^ <d r$mfe, 

UniGenex— ?-<>-XX&$l'3tf fetl/O^S SfriS^ — K£lH&£31iR-f-3 witi 
20 !D$?&:bfco 3'-^^«3'-*«^.^y^^ft^5-^^#V>^ % 5' ^(if 1 x 

^•5' sage* ^r^-r ^6^s^ ^(^^i - ^ ^tfe^•p B ^ol^gil^Mv^^ ^ 
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~ <75^a Sr#pgt LEEHf m IS*©* SrW 0St5fcft> 5* ^K:* t> 3£i ^7^^ 

500~+200 nt<05'SAGE*^ffl^*©&&S:3*tiiUfco RefSeq, UniGene (GRL) *5 
«fc t/DBTSS^— * :* SrSU * fcftJB U «r # 6 f£ffl <D*B JL 




10 5' SAGEfcfe 

y fcV^SfcSrJSl^TS' SAGE^rW^bfCo 5' SAGEjfef4«|B^05' K: £l 3fei" 5 1 
9-20 bp£>*^££j&U rtilril^Lt^; ^iB^iJx— * ^ y ^ £ 

5 r £ So 0 1 5' sAGEfe^^B&^r^i-o 

15 f J J*(D~* y^^l? 

-C^? ^19, 893<@^S > ^13, 404{@%^H~^V AgE^J £ ^£1-^ s^UTt 

(£1) o 

20 ^jfeS^^13,404flBO80% (^^10,706^0) ^SH|fe — ©(fcfltKl-r y :/&*tfc 0 ^ 
y A ^*5V>T#^<D$Pfe^-v 5/ ^ bfc * 2 jt^M (loci) Ic^r y ^ £ 

tlfc^^^ll. 1% (^^1483-©) , 3~9 9(Dat'fK^iM(loci)iC^^7 B ^tLfci^ 
^8.1% (^^1090ffl) N ^Lt 1 0 0^_bOjt^^-J^(loci)^^y7°§tbfc^ 

(*^125{@) X'&otco g>m<Df*/ J»&\Z^ y \£ls?£1MiL# 

■ 
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CM 
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CM 

5 
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ON 

■ 

cQ 



CO 



CO 



• 

r- 


CM* 






100) 


15,448 (' 


co 

CM 


I 

CM 


CO 
CO 




'genome 


(genome 


1 loci/genome 


loci/genome 


J? 


lloci 


CM 


o^ 

CO 


>100 


Total 



1 . SAGE^ ykffy&b OSWttJfcRS'fr 



5' -end SAGE tag to genome .Sf / J\ iZ.^ yZf^ frlfc5' SAGE© ^ ^<D$ 



3' -end SAGE tag to genome: J y7£ tlfc3' SAGE© ? ^©1 

Tags mapped to genome (%) : S MZ.^r yT'&tbtc? ?(D^(%) 



Unique Tags mapped to genome (%) : ?S MZsv y frltz.^-—*- 2 ^(D^CiVo) 
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- 5 2 - 

Relative expression level ^S^t^^l^-^/^ 

# : 18 bp 5' SAGE^SrfflV^T^y -MCt y Y >f<0%L a TytVW 

» 

> 

## : 20 bp 3' SAGE^&fflV^^Vi^t: y h Lfc*^<£>#: 0 ^y^^-tfteM 
7 , is— >7^S*Sl/tf\^tL$ ^81,211^27,1 62l@ T? o fc 0 



fc 0 :*3893#b«\ ^W^Yf— (RefSeq) , PMH^fC&ttS i^*^ 

15 Srfll Hi" § Gene Resource Locator (GRL) , *5 «tU?t b5fefeftcDNAs<D^$£l^J&5' 3^ 
CgE?lJ£r*atpDataBase of Transcriptional Start Site (DBTSS) (Suzuki, Y. et 
al. DBTSS: DataBase of human Transcriptional Start Sites and full-length 
cDNAs. Nucleic Acids Res 30, 328-331, 2002) £r-£irHotf>"7*— x \,\ 

srirtr^b-ci^o -t tb -en © * ;* tc y tr ^ ^ § ft * ^ <z>85. 8 % 

~98. 2%^ mRNA^^§Pf4O-500^ ^ K~+200^ ^ K^-v 

ftfc 0 

5' SAGE^ 7 i^(D23. 5~49. 3%^S N ^ ft CO^— ^^<— ^ ^*dV^T^^ ^ ft 
25 £4B9NI*&ft& (TSS) ©_L«6©ffi#lJ: fc y hi~So ^©ii, ^IS^fett. 5' S 
AGE^ J; 3TSS-Ctf>3* ^ l/^-^ K51iRtt (nucleotide preference) £r|f§-<fc 0 TS 
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S<DX? t h ^^27610^*5 it 3 mRNA 5880i@£J!^-t, A (47%) N 

G (28%) , C (14%) % jSXXJft (12%) -CfoSi:«*$nTVN5 (Suzuki, Y. et 
al. Diverse transcriptional initiation revealed by fine, large-scale map 
ping of mRNA start sites. EMBO Rep 2, 388-393, 2001) 0 ^^^h<D"f— # 

1%) x g (32%) , c (17%) , do%) „ w&x*zm.*fz>b. 

10 2W2SK:33V N T5' SAGEfc^ttS^-^- 9 ^-is^ls?* ?<D$Z%%:&lb1t. 0 ^flh 
<D*pX\ ffS -M^s^LftV^' SAGE^^COH— (7)^^ U^-^ K<D39%fc^fcA 

Tag number (%) 

Distance from start site ; 



of each database (nt) 


RefSeq 


UniGene (GRL) 


DBTSS 


-500 - -201 


349 (3.2) 


204 (1.5) 


160 (1.6) 


-200 - -51 


887 (8.1) 


335 (2.4) 


253 (2.5) 


-50 ~ -1 


4,179 (38.1) 


3,957 (28.8) 


1,965 (19.5) 


0 ~+50 


3,173 (28.9) 


8,673 (63.2) 


7,149 (70.8) 


+51 ~ +200 


837 (7.6) 


311 (2.3) 


209 (2.1) 


(-500 - +200) 


9,425 (85.8) 

• 


13,480 (98.2) 


9,736 (96.4) 


Total tags 


10,982 (100) 


13,723 (100) 


10,098 (100) 



2 . #-r — * * \ZL& if 3 raRNAC M teSMfc t ttfo-f % 5' SAGE #?k<D SgHt 
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Distance from start site of each databese(nt) : ^■y s — X&VM&Mfrh 



WK^fcA»o-cv>*v^3ter-*lHl3£^"SfcftR:* 5' SAGE* y*%fy J*&&U Re 

fSeq, & «fc TJ^ESTr — ^^Jtlfe Ufc„ ^ / -M^^T^— OMttS^-- 

— *&*^10,7064B©5*>* *^9, 376l@£r, -t©*fjS"f"5UniGene ESTtC|B5S$ 
10 5 (*3) o £bfcl> 5'SAGE©3.=—^Jfe^^6,418ffl^ DBTSS 

(C^o^^lS^IWit^^lB^UTV^fCo 9 (12.4%) «\ l£*q<£>5t^?- 

O-r^hnVI^KD^ (5.4%) *fc}4#W^^oTVN^V^^ (6.6%) \^ 

$/ h bfc ; 

15 (l) ^<4W#;bj&»oTi^ftv*«fc 
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UniqueTags mapped to genome (tags occurrences ) 

Gene/exon category 5 'SAGE 3' SAGE 



8,359 (27,996) 

1,329 (2,442) 
1,925 (3,701) 
11,613 (34,139) 

gene/exoncategory : ifriH-?-,/^^ V ~y<D$$%^. 
5 Unique tags mapped to genome(tags occurrences) '^f / A \Z.~^ y \*l/tf isthtc ^ L 

Previously annotated : S is a 

Known gene : f!E&Q&£s-?' 

Previously unannotated : 3z1£TST~-i '/a ^SttTV^JfcV^ 
10 Internal exon(Intron) : 1*0^^=^ Vis W^hP^) 
genome : *f J A 
total : l&Kc 

10, 706^@^S jl- — ^^fifCl-ry^^^ 9, 376flli6S*tJESi-SUiiiGene ESTlnBB 
15 WfttthMo 

^^i"o *t>38S*0>#V ,k 3t^? , tt* neurofilament 3 (NEF3) t LTI^^tK ^ 



Previously annotated 

Known genes 9,376 (13,674) 
Previously unannotated 
Internal exons (Intron) 5 1 5 (7 1 3 ) 

genome 815 (1,061) 

Total 10,706 (15,448) 
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elongation factor 2Tr$?ofc 0 NEF3> heat shock 70kDa protein 1A (flki/a V 
?70 kDaSSKlA) , calreticulin (jJJl'WT-^a. V » > *5 J; ^^heterogeneous 
nuclear ribonucleoprotein HI (^fiW£y afr&Sfi JfHl) 5 o2P<Dit 

i:*S^I^$tbSo 0»Jjtff* heat shock 70kDa protein lAfi, S&5te^08*&BMfc 
8<@a>bte^£*l5 0 calreticulinfi, ^^13^^47^^ b^^^tb6 D 

15 ^4 



Tag sequence 


SEQ 
ID 
NO. 


Tag 
count 


Related 
Unigene 
cluster 


Related 
refseq 


Gene 


GCTGTGACAGCC 
ACACGC 


44 


286 


Hs.71346 


NM_005382 


Homo sapiens 
neurofilament 3 
(150kDa medium) 
(NEF3), mRNA 


CTTTTC CTGTG G 
CAGCAG 


13 


171 






Multiple hit to genome 


CTCTTTCCTTGC 
CTAACG 


11 


127 






Multiple hit to genome 


CTCTTCCGCCGT 
CGTCGC 


14 


120 


Hs.75309 


NMJ301961 


eukaryotic translation 
elongation factor 2 


TACCTGGTTGAT 
CCTGCC 


12 


117 






Multiple hit to genome 


CTGGTTGATCCT 
GCCAGT 


16 


89 






Multiple hit to genome 


AACGGCTAGCCT 
GAGGAG 


21 


83 


Hs.274402,H 
s.75452 ( Hs.8 
0288 


NM 005345.NM 
..005346 


heat shock 70kDa 
protein 1A 
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AGTAGCAGCAGC 
GCCGGG 


22 


75 


Hs.232400 


NM_031243,NM 
_002137 


heterogeneous nuclear 
ribonucleoprotein 
A2/B1 


CTCATTGAACTC 
GCCTGC 


15 


68 






Multiple hit to genome 


GTGACAGCCACA 
CGCCCC 


20 


66 


Hs.71346 


NM.005382 


Homo sapiens 

• 

neurofilament 3 
(150kDa medium) 
(NEF3X mRNA 


AGTTCGATCGGT 
AGCGGG 


on 

•52 


r~ ~7 

0/ 






Multiple hit to genome 


ACGCTGTGACAG 
CCACAC 


19 


56 


Hs.71346 


NM.005382 


Homo sapiens 
neurofilament 3 
(150kDa medium) 
(NEF3), mRNA 


CTTTTTCGCAAC 
GGGTTT 


45 


55 






Multiple hit to genome 


AATTTCTACGCG 
CACCGG 


29 


54 


Hs.446628 


NM.001007 


ribosomal protein S4, 
X-linked 


ACCGCCGAGACC 
GCGTCC 


30 


53 


Hs.426930,H 
s. 5 10444 


NM.001101 


actin, beta 


CTTTCACTGCAA 
GGCGGC 


18 


52 


Hs.5662,Hs. 
509234 


NM.006098 


guanine nucleotide 

1*1* i • f ✓"N 

binding protein (G 
protein), beta 
polypeptide 2-like 1 


ATATTTCTTACT 
CTCTCG 


25 


48 






Homo sapiens X 
(inactive)-specific 
transcript (XIST) on 
chromosome X 


TGCCAG 


17 


43 


ns. i *fo / o,ns 
.500737 




actin, gamma 1 


ATTCCTAGTTAA 
GGCGGC 


23 


42 


Hs.268849 


NM.006708 


glyoxalase I 


AATTGTGTTCGC 
AGCCGC 


24 


37 






Multiple hit to genome 


CCTCCTCATCAC 
ACGCCG 


46 


37 


Hs.15589 


NM.004774 


PPAR binding protein 


CTTTCTGCCCGT 
GGACGC 


47 


37 






Multiple hit to genome 


AGTACAGCTCCG 
GCCGCC 


48 


35 


Hs.402752 


NM 003487.NM 
J 3921 5 


TAF15 RNA 
polymerase II, TATA 
box binding protein 
(TBP)— associated 
factor, 68kDa 


CACCTG 1 1 1 GCA 
GGCTGC 


49 


34 


Hs.1 46550 




myosin, heavy 
polypeptide 9, non- 
muscle 


CTCTCTTTCACT 
GCAAGG 


28 


33 


Hs.5662,Hs. 
509234 


NM_006098 

• 


guanine nucleotide 
binding protein (G 
protein), beta 
polypeptide 2-like 1 
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AGTTG CTTC AG C 
GTCCCG 


34 


30 


Hs.446579,H 
s.449634 


NMJ)05348 


heat shock 90kDa 
protein 1 , alpha 


AGTTCTCGGGCG 
TACGGC 


33 


29 


Hs 21 1602 


NM 006306 


SMC1 structural 
maintenance of 
chromosomes Hike 1 
(yeast) 


GTCCGTACTGCA 
GAGCCG 


50 


29 


Hs.353170 


NM.004343 


calreticulin 


AAAACGGCCAGC 
CTGAGG 


27 


27 


Hs.75452 




FLJ38698 


ATTTCGTCTTAG 
CCACGC 


51 


26 


Hs.2021 66 




heterogeneous nuclear 
ribonucleoprotein H1 
(H) 


AGGCATTGAGGC 

r\ vj \j wAAVJ 


52 


25 






hit to genome 


AGTGGGCGGACC 
GCGCGG 


53 


25 


Hs. 192374 


NM.003299 


tumor rejection antigen 
(gp96) 1 


CCCAA 1 1 1 CTAC 
GCGCAC 


54 


25 


Hs.446628 


NM.001007 


ribosomal protein S4 f 
XHinked 


CTCGTTGCGCAG 
TAGTGC 


55 


25 


Hs.380118,H 
s.460941 




RNA binding motif 
• protein, XHinked 


GTGCTGCAGCCG 
CTGCCG 


56 


25 


Hs.2795 


NM 005566 


lactate dehydrogenase 
A 


CATTTCGTCTTA 
GCCACG 


57 


24 


Hs.2021 66 




heterogeneous nuclear 
ribonucleoprotein H1 
(H) 


CTCTTTCCCTAA 
GCAGCC 


58 


24 






Multiple hit to genome 


GACTAATTTGTT 
GGCGGC 


59 


24 


Hs.280311 




myosin, heavy 
polypeptide 10, non- 
muscle 


ACCTCATTCATT 

1 L> 1 AOO 


60 


23 


Hs.279806 


NM.004396 


DEAD (Asp- Glu- Ala- 
Asp) box polypeptide 5 


CCTTTCTGCCCG 
TGGACG 


61 


23 






Multiple hit to genome 


AGTATCTGTGGG 
TACCCG 


62 


22 


Hs.433455,H 
s.331035 


NM_001428 


enolase 1 , (alpha) 


CAATTTCTACGC 
GCACCG 


63 


22 


Hs.446628 


NM.001007 


ribosomal protein S4, 
XHinked 


GCACACAGCCAT 
CCATCC 


64 


22 


Hs 1 07660 


NM 006158 


neurofilament , light 
polypeptide 68kDa 


AGTGACGCGTAT 
TGCCTG 


65 


19 


Hs.75337,Hs 
.467172 


NM.004741 


nucleolar and coiled- 
body phosphoprotein 
1 


CTCTTTCCAGCC 
AGCGCC 


66 


19 


* 




Multiple hit to genome 


CTTTTCCGCCCG 
CTCCCC 


67 


19 


Hs.374596 


NMJ)03295 


tumor protein, 
translationally - 
controlled 1 



WO 2005/054465 



PCT/JP2004/008174 



-59- 



GCGTCTTGTTCT 
TGCCTG 


68 


19 


Hs. 180909 


NM 181696 NM 
J81697,NM 00 
2574 


peroxiredoxin 1 


ATATAGAGGCTG 
GGGGTG 


69 


18 


Hs.427152 




high density lipoprotein 
binding protein (vigilin) 


ATTAAAC G GTTG 
CAGGCG 


35 


18 


Hs.78996,Hs 
.449476 


NM_002592 


proliferating cell 
nuclear antigen 


C CTTTTG G CTCT 
CTGACC 


37 


18 






Multiple hit to genome 



Tag sequence : & ^SB^J 
Tag count : $ ?<DfYWt$L 

Related Unigene cluster : HillUnigene^ 7 ^ & — 
5 Related refseq : Mill refseq 

Gene : iftjS^ 

HEK2933Nella^^:*5V^-C^SSbTV^yt±^J^fc5 0 OS' 5teWWK^4feSr y ^ hbfc 0 
SB#IM:l8-bp©SAGE* Jf&^1r 0 *ixtJl^^-5Unigene/ESTS:^ bfc Q 

5' £ 3' SAGE^ ^3§5I<A— %C 

10 *38M#feW:*7h % 5' SAGE©»^Srflfe|8i-S7^J6tC x IP] CfaJjate^TmRNA© 
3' -Long SAGE2ri£#-fc 0 3' -Long SAGElC&l^T. £ KJ^ HEK293|ffl|^^ 

^T^$*Lfc*S^4&* ^81, 212fi©«p»SrWI-<yto &fcX«* ^54, 050*Bj&S % 
M^S^^15,423^B^i-^/ -kKRUWy^bfc (3*1) „ SftS*^15,423 
fllC075% (^^11,613^) ^yyi^m^ 0(DMtiL\Z.^ y <f- Ufc 0 £ 3 

15 ' SAGEt?^8,359^^UniGene ESTtC^ttSHE^lOite^^iijibfc (^3) 0 

(*^1395{@) N 3~9 9©0fc^y^Ufe^^Sl3.2% (*^2,039ffl) % 
T*l 0 0^_hOJffi^s/^-byt^^S2.4% (*^376«) t?fcofc 0 ^AtjS 
V^T^OSWi^^r^^Lfc^^^fiJ^tt, 5' SAGE h. 3' SAGE©foV^fc"C <fc < U 
20 Tl>fc (S2). — 5' SAGE*^fe\ 3' SAGE* ? kttjgtVXftftttl®— C 

Sehafet>|*HJIK:, Ali@fcfc!910^J; «5#V>=i ^i-^^fi, 



WO 2005/054465 PCT/JP2004/008174 

-60- 

(Saha, S. et al. Nat Biotechnol 20, 508-512, 2002) o *^BJf bOf- ? I* 
3~99J&/<?V Attt, 5' SAGE*3j;t/3' SAGE7^f ^ 7 P tC*3ft SftfeW^® 

*^X<Dm^te^&^tmttW^b<Dmm<Ot%~^M^&Z> 0 Zo©7^/ 

5 7 y ©M^©^^t£©©£&*§^5fc*^ 5' SAGE ^ 3' -Long SAGE C9feV>f£ 

■ 

X?m £ tufc £ it m b fc 0 

^^^|#^(D^ft<DcDNAIa^J{CH3Si~65i^fi^ 3' ? s?tfcWAK-?V?-i-Z>m^ 

■ 

77^^ yMr*ifeT3t^3-KI©<t9ite^7^^-i: bTtSVv 5' *5 
J; -0^3' SAGE7 f&^frb <£>7 777—33 <fc ZJ^OJ^fD^^ 7 tf^^LT, 
15 s'&J;!^' SAGE7 7*3§m<Ofcl^£<£>— 5 □.. 

20 ^^"C^m^tL, 5' SAGE b 3' SAGE7^f 7*7 U <D M'T 7 VflM^fCteO. 36T\ 
tBiW^^jtT'fcofcgiilteU 5' SAGE£3' SAGE7-< 7*7 ]) frb<DM&<D&& 

25 (1) 5' SAGE& £ SAGE^&tf 5PCRi|t|iM©t^ 

(2) 3' SAGE^V>TNlaIII^JPl^i^ife^6^ W$tb^>-efc^)5^ilC^il 
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-61- 

(3) 5' s age fc&\s^xy&oim&n&&&^1r%k^m£ti b'PWi<oWfe 

(4) 5' SAGE3o J: t>*3' SAGE^*3tt ; 5niRNA(75^^g(D^7 P ^^->'^i/^ffi 

5 (5) &wz<d ^ ; j±mz:i$-r z> ? ■? <o t v y\z.mtz>w§mm., ^fc«^VA— <o 

mRNA^i^^'fi (Suzuki, Y. et al. Diverse transcriptional initiation revea 
led by fine, large-scale mapping of mRNA start sites. EMBO Rep 2, 388-393, 
2001) brf}) T7*~ /Wb^Dlf^P'fi(Pauws, E. , van Kampen, A. H. , van de Graaf , 

15 S. A. , de Vijlder, J.J. & Ris-Stalpers, C. Heterogeneity in polyadenylatio 
n cleavage sites in mammalian mRNA sequences: implications for SAGE analy 
sis. Nucleic Acids Res 29, 1690-1694, 2001) w 1 1$, VKo 

frCDrnft?^— £ o £ ttfc 0 Shiraki h te«|g<D|^cDij#5£cD}frgT-<E>TS 

SCOH&^gn 1 Lfctf* (Shiraki, T. et al. Cap analysis gene expression for hig 

20 h-throughput analysis of transcriptional starting point and identif icatio 
n of promoter usage. Proc Natl Acad Sci U S A 100, 15776-15781, 2003). * 



±, ^^W^bfD*?—?^ 5' SAGE** £ 0*3' SAGE?fe{31 J; o TTSS 1 3' 3£Mk&)$,(D 

25 m X. it s £ St fcTSS IB 1 3' SAGE * *W£2l@ t & U V /t?y A 

SKS4^TSS 16^3' SAGE^g&fell® £ U */^f^a U ^ttTSS 7{® 
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■ 62- 

KEK c^TV^ (Modrek, B. & Lee, C. A genomic view of alternative splicin 
5 g. Nature Genetics 30, 13-19, 2002)„ M,^^^M<D15%^nmk^ ^ ^ 

Xm^XoXK bst^a^5l#^B-i-^*i^$^TV^(Krawczak, M. , Reiss, 
J. & Cooper, D. N. The mutational spectrum of single base-pair substituti 
ons in mRNA splice junctions of human genes: causes and consequences. Hum 
Genet 90, 41-54, 1992) 0 
10 Zavolanbte> #^^7°^^ xm^-tZ^^- V V -^49%;^ Jr;V 

m 

# 5 £r^if ;i t £r$fcl£ Ufc (Zavolan, M. et al. Impact of alternative i 

nitiation, splicing, and termination on the diversity of the mRNA transcr 
ipts encoded by the mouse transcriptome. Genome Res 13, 1290-1300, 2003) 
15 ^^P^#b«*fc, ^t^ri/^K^v/^ (NM_006406) <D £ 5 < 0^(Dij 
fc^<D^tl^tl<DmWAmteU&&, mRNACD^ft^*:^^ v'V^y h£r 

20 ftjft,' ^^^^h^^^-^^A^fflV^T^IS^^IlI^i-Sff^^ 



^$tbTV^5 (Shiraki, T. et al. Proc Natl Acad Sci U S A 100, 15776-157 
81, 2003) o Lrfr>U niRMM^MCtf)^ y M° Is? <Dmfe$±m^ ^tlbCDjjfeXn 

» 

^*>5„ 5' SAGEte, mfc*m&l<DT7V *V toffiiZ.fcftVte^'pt&^X/l'-- 7" 
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-63- 

iCfi N 3' SAGEJ;i9 5' SAGE3ffT5-£a s «fc9 5i^-?fc5 5o 



10 gjS^ofUJSropfliBte 



25 



WO 2005/054465 



PCT/JP2004/008174 



-64- 



1 . &©xe&^tf*#*M&©at^* ?<omm.-% : & 0 

(2) (l)<DWA%m%lk LTcDNA^r^i-^X^ 

(3) (2) cDcDNA&crna V is* — ^*tb5W«HE^J*W«i-SIIsafWIRBIH>Sr 

2. X@(2)^ N ^©XStc«to-CcDNASr^"fSXeSr"&tfiS^lH:flB<fi© 

i) RNA(D^c^^(c:T^— ^S^^-r-^— (-ioTcDNAcDm 1 ^^r^-t- 

SIS, *5«fctf 

ii) ^lg(<£>RNAy y*-?rftli LT^j££*x7fcGg*fcfc:r— *- 5 7* ^ 
v-ictot, cDNACO^ 2 ft LT 2 ^:#IcDNA b i~ 5 IS 

titis 15 , fu|B@tgco@l|X^J;oT2*^cDNA^IIlJJXt-6XS^#SP^J^-a- 

tf if 3jtfS 2 fcfsico^feo 

4. IIsMffiJI8i**&flMil$-i*r<58Eu ^fc{«^|lltB^[HlI|Xi-Sif^3{C|B«c 

5 . rna y i/$—miMfflmmm<DWfflmti&ttimmz.^&mikm 1 mia**©;*' 
7. RNAy z/ti— kt~— /vir^^^^— nice, ^r^&igiH-j-aie 
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12. ^OS^^tP> at^^^^atffl^^ri/ bo. 

(b) RNA V >%~&Wk<DCl&UliL\Z.T&ffi-tZ>fcfr(DtZM 

(c) RNA y — ^M^r UT^^$tLfccDNAtCT^^-/l--r?)^-y 

(d) cDNAH 1 iK^fifcJE -f"7^^— 

13. cDNAjgli^^:^^-^ jMT^i)-iii)^b^6l¥^e>51^$tb 

ii)^-y ^dT^^-f^— , ^it^ 

(1) ft*^ 1 ^IBic^^fe^ £ o T5t^^ ^^it-T § Xg, 

(2) (D^ate^^^^iasia^JSr^j&f 6x@, *5«tt* 
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10 (l)H*fil ^|S«cO^^J:oTjt^^^^Mati-5Xm^ 

(2) (1) <7>«£H^ ^(D^SIB^J^^^-r -5 X©, *3 

■ 

1 9. ^OXm^ioT^^^^SB?iJ*fctt^r©^4tia^JS:^tPcDNASr 
HJO^y^— cDNA-g-fifeJB:/^^"— fey ho 

(2) (i) (om&fr? ? <ommsm*&: , fct ttn. 

Mf&gl 9^15^0^ fey ho 
25 ii)cDNAOif>tiB^J1f^, *5«kt* 

i i i) cdna© i mm mmmmm \z. mm-r z> * mn&mn £ ft © 
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10 



-67- 

©^7^v-§riv\ RNA^fcficDNA^^Mi: UTffi^Wft^dtRJ^Srff 5 

2 2. f#*«2 1 lCf5*0^{-JtoT#SCl^^-e#S^cDNA„ 
2 3 . 3**51 2 2 mgB4fe©^ScDNAtC iota-KSHST^y ^SB?iJ Sr^tf 
# V K. 

2 5 . |**S 2 2 fc|B*i©£ftcDNA<£> = — Yffi$&&^$&\zJR&tfTZ>'<9 $ 



15 



20 



25 



2 6 



**5i 2 5 (C|B<fe(D-<^ * — &«mWKl#t^5^SMBife#« 



2 7 . f*^^g 2 6 mflaii©^ 



i) 7 s P * — te8MBfi«J fc:3S*£ * *Lfct**S 2 2 fcfB#©£ftcDNA<0 3 — 

i i) &m.mw srpux-r s is 

2 9. #c©I©«r£tN mRNA65'7|5®(^±g^ia^J^'atfcDNA(^^^^o 
a) Vz<DTM (1) - (2) t «fc o T^rS $ tbfcifcSKm fcte^cDfiMia^J 
tfcDNA €r -g-fifci" 5fc*©5 , flll©:/9>f**'— iWtfS mRNA £> 
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(2) (1) ©afresh* ^©j»BB?>JS:«:3&t-5XS 
5 b)^^ttfcDNA^mRNA<7)5'^COmSIB^J ; lr'atfcDNA^ LT|n|I|Xl-£ X@ 
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Gppp [ 



1/3 
RNA 



]aaaaaaaaa 



BAP & TAP ^11 



PC 



JAAAAAAAAA 




/ 



\ 



2 AAAAAAA 



3AAAAAAA 



■ XholSPft 
□ MmeI§Pfi 



-f "7— &. RT 






7 ee? 




-7e^>-e^-^>H 



V3> 




■ WiliTHS 

■ rA'JItHl Emma! 






Ditag ^?nmfirl2UmerFL 
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l/2 7 

SEQUENCE LISTING 

<110> POST GENOME INSTITUTE CO., LTD. 

<120> Method for producing gene tags 

<130> PGI-A0301Y1P 

<150> JP 2003-402306 
<151> 2003-12-01 

<150> JP 2004-6630 
<151> 2004-01-14 

<160> 69 

« 

<170> Patentln version 3. 1 

<210> 1 

<211> 48 

<212> RNA 

<213> Artificial 

<220> 

<223> an artificially synthesized RNA linker sequence 
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2/21 



<400> 1 



uuuggauuug cuggugcagu acaacuaggc uuaauacucg aguccgac 48 



<210> 2 

<211> 46 

<212> RNA 

, <213> Artificial 

<220> 

<223> an artificially synthesized RNA linker sequence 

« 

<400> 2 

uuucugcucg aauucaagcu ucuaacgaug uacgcucgag uccgac 46 



<210> 3 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 3 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 



42 
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PCT/JP2004/008174 



3/2 7 



<210> 4 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<220> 

<221> misc_feature 

<222> (26).. (31) 

<223> "n^a, t, g or c 

<400> 4 

gcggctgaag acggcctatg tggccnnnnn nc 

<210> 5 

<211> 33 

<212> DNA 

<213> Artificial 

f 

<220> 

<223> an artificially synthesized primer sequence 
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4/2 7 

<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> Label biotin 

<400> 5 

ggatttgctg gtgcagtaca actaggctta ata 

<210> 6 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<220> 

<221> misc_feature 
<222> (1)..(1) 

<223> Label biotin 



<400> 6 

ctgctcgaat tcaagcttct aacgatgtac g 
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5/2 7 

<210> 7 
<211> 21 
<212> DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 7 

gcggctgaag acggcctatg- t 

<210> 8 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 8 

ggatttgctg gtgcagtaca actaggc 



<210> 9 
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6/2 7 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 9 

ctgctcgaat tcaagcttct aacgatg 

<210> 10 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 10 

acatctgacc tcatggag 

■ 

<210> 11 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 11 
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1/21 

ctctttcctt gcctaacg 

<210> 12 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 12 

tacctggttg atcctgcc 

<210> 13 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 13 

cttttcctgt ggcagcag 

<210> 14 

<211> 18 

<212> DNA 

<213> Homo sapiens 
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8/2 7 



<400> 14 



ctcttccgcc gtcgtcgc 



18 



<210> 15 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 15 

ctcattgaac tcgcctgc 18 

<210> 16 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 



16 



ctggttgatc ctgccagt 



18 



<210> 17 



<211> 18 



<212> DNA 



<213> Homo sapiens 
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9/2 7 

<400> 17 

ctcagtcgcc gctgccag 

<210> 18 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 18 

ctttcactgc aaggcggc 

<210> 19 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 19 

acgctgtgac agccacac 

<210> 20 
<211> 18 
<212> DNA 
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1 0/2 7 

<213> Homo sapiens 
<400> 20 

gtgacagcca cacgcccc 

<210> 21 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 21 

aacggctagc ctgaggag 

<210> 22 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 22 

agtagcagca gcgccggg 



<210> 23 
<211> 18 
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11/2 7 



<212> DNA 



<213> Homo sapiens 



<400> 23 



attcctagtt aaggcggc 



18 



<210> 24 
<211> 18 

* 

<212> DNA 

<213> Homo sapiens 

<400> 24 

aattgtgttc gcagccgc 18 

<210> 25 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 



25 



atatttctta ctctctcg 



18 



<210> 26 



* 
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1 2/2 7 

<211> 18 

<212> DNA 

<213> Homo sapiens 

» 

<400> 26 

ctcagtcgcc gctgccaa 

<210> 27 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 27 

aaaacggcca gcctgagg 

<210> 28 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 28 

ctctctttca ctgcaagg 



18 
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<210> 29 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 29 



aatttctacg cgcaccgg 



13/27 



18 



<210> 30 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 30 



accgccgaga ccgcgtcc 



18 



<210> 31 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 31 

agacgcagag tagattgt 



18 



WO 2005/054465 PCT/JP2004/008174 

* 

14/2 7 

» 

<210> 32 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 32 

agttcgatcg gtagcggg 
<210> 33 

* 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 33 

agttctcggg cgtacggc 

<210> 34 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 34 

agttgcttca gcgtcccg 



18 
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1 5/2 7 



<210> 35 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 35 

attaaacggt tgcaggcg 

<210> 36 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 36 

ccggccgggg ggcgggcg 

■ 

<210> 37 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 37 
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16/2 7 

ccttttggct ctctgacc 

<210> 38 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 38 

ctcagtacag ctccggcc 

<210> 39 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 39 

ctctttcggc cgcgctgg 

<210> 40 

<211> 45 

<212> DNA 

<213> Artificial 
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17/2 7 

<220> 

<223> an artificially synthesized DNA linker sequence 
<400> 40 

tttggatttg ctggtgcagt acaactaggc ttaatatccg acatg 

<210> 41 

<211> 38 

<212> DNA 

<213> Artificial 

■ 

<220> 

<223> an artificially synthesized DNA linker sequence 
<220> 

<221> raisc_feature 

<222> (38) . . (38) 

<223> C7-araino-raodified 

<400> 41 

tcggatatta agcctagttg tactgcacca gcaaatcc 



<210> 42 
<211> 43 
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1 8/2 7 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized DNA linker sequence 
<400> 42 

tttctgctcg aattcaagct tctaacgatg tacgtccgac atg 

<210> 43 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized DNA linker sequence 
<220> 

<221> misc_feature 

<222> (36) . . (36) 

<223> C7-araino-modified 

<400> 43 

tcggacgtac atcgttagaa gcttgaattc gagcag 
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<210> 44 

<211> 18 

<212> DNA 

<213> Homo sapiens 



1 9/2 7 



<400> 44 

gctgtgacag ccacacgc 

<210> 45 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 45 



ctttttcgca- acgggttt 



18 



<210> 46 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 46 

cctcctcatc acacgccg 



18 
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PCT/JP2004/008174 



2 0/2 7 



<210> 47 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 47 

ctttctgccc gtggacgc 

<210> 48 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 48 

agtacagctc cggccgcc 

<210> 49 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 49 



WO 2005/054465 



PCT/JP2004/008174 



2 1/2 7 

cacctgtttg caggctgc 

<210> 50 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 50 

gtccgtactg cagagccg 

<210> 51 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 51 

atttcgtctt agccacgc 

♦ 

<210> 52 
<211> 18 
<212> DNA 

p 

<213> Homo sapiens 
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2 2/2 7 

<400> 52 

aggcattgag gcagccag 

<210> 53 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 53 

agtgggcgga ccgcgcgg 

<210> 54 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 54 

cccaatttct acgcgcac 

<210> 55 

<211> 18 

<212> DNA 

<213> Homo sapiens 
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2 3/2 7 

<400> 55 

ctcgttgcgc agtagtgc 

<210> 56 
<211> 18 
<212> DNA 

* 

<213> Homo sapiens 
<400> 56 

gtgctgcagc cgctgccg 

<210> 57 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 57 

catttcgtct tagccacg 

<210> 58 
<211> 18 
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<213> Homo sapiens 



<400> 58 



ctctttccct aagcagcc 
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<211> 18 
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